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The aim of this research was to perform a microbial risk assessment of potential pathogen bacteria 
in the poultry carcasses processed in slaughterhouses in Transylvania. Between July 2015 and June 2016, a 
total of 72 samples of poultry neck skin were collected from slaughterhouse located in Transylvania, 36 
sample each year (six sample/month). Based on the analyses carried out on the samples collected in 2015, it 
was found that out of the total of the examined samples, 58.33% were compliant. From positive samples we 
isolate the following strains: Campylobacter jejuni, Campylobacter coli, Salmonella enteritidis, Listeria 
monocytogenes and E. coli. In case of samples collected during 2016, we recorded an insignificant increase 
regarding the prevalence of Salmonella enteritidis (p> 0.05) and a significant decrease of Campylobacter 
jejuni (p <0.05) between the samples examined in 2016 compared to 2015. Campylobacter jejuni represents 
the main microbiological risk isolated from chicken carcasses both in 2015 and 2016. The highest prevalence 
was recorded during the warm season of the year, respectively, from May to August, which indicates 
deficiencies related to the cooling system of slaughterhouse. The microbiological risk assessment of poultry 
carcasses demonstrates the very important role of pathogenic microorganisms in food borne illnesses 
outbreaks in case of non-compliance with hygiene standards and inadequate monitoring of the food safety 
management system. 
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Introduction 
Taking into account that meat is one of the most demanded food in many countries, it is 
important that processing units to respects the highest hygiene standards to be of the highest quality 
and not to pose a risk to the public health. Microbial load is of major importance in terms of quality, 
safety and freshness of the meat. Microorganisms, due to their characteristics, can reduce the 
quality of food, or even make it unwholesome, either by their pathogenic action or by the 
degradation and production of toxic metabolites (Bărzoi and Apostu, 2002). Microbial 
contamination may cause triggering of meat degradation processes, reduce their shelf-life, and 
more severely pose a risk to public health by episodes of food borne illnesses. The contamination 
of poultry meat with germs can be accomplished mainly during the stages of: scalding, plucking, 
evisceration and cooling as a result of not-respectiong of Good Hygiene Practice (GHP) and Good 
Practice (GMP) (Apostu and Stanescu, 2010; Bărzoi and Apostu, 2002; Rotaru and Mihaiu, 2002). 
As a result, improving HACCP programs, reducing contamination with pathogenic and spoilage 
microorganisms are very important food safety objectives for food business operators in poultry 
slaughterhouses (Morshedy and Sallam, 2009; Dan et al., 2008). Failure to comply with preventive 
procedures may in certain circumstances cause the spread of Salmonella enteritidis/typhimurium, 
Escherichia coli, Campylobacter jejuni/coli, Staphylococcus aureus, Clostridium perfrigens, 
Clostridium botulinum, Yersinia enterocolitica, Listeria monocitogenes at the surface and in the 
depth of the carcasses, causing the onset of food borne ilnesses (Bolder, 1998, Butterorth- 
Heinemann, 2000, Neil et al., 2002, Davies, 2004). The main sources of contamination of 





1988, Olsen et al., 2000). Although in recent years there has been a decrease in the prevalence of 
pathogenic germs in poultry, globally, food borne illnesses outbreaks are reported annually, which 
leads to strict respecting of good hygiene practices at the farm of origin, GMP, GHP and 
compliance with HACCP in poultry slaughterhouses. Therefore, in our research we aimed to 
perform a microbial risk analysis of potential pathogens present in the poultry carcasses processed 
in slaughterhouses in Transylvania. 
 
Material and methods 
Between July 2015 and June 2016, a total of 72 samples of poultry neck skin were collected 
from slaughterhouse located in Transylvania, 36 sample each year (six sample/month). The 
sampling was done randomly, both from the beginning and end of working cutting programme on 
different days of the week, in accordance with current legislation. The samples were placed in 
sterile plastic bags and transported in insolathed bags at 2-4 ° C to the Laboratory of the Food 
Inspection and Control at the Faculty of Veterinary Medicine Cluj-Napoca, where they were 
procesed immediately. For the isolation of pathogenic germs standardized methods have been used, 
according to the current legislation (SR EN ISO 6579 AC/2009, SR EN ISO 11290-1/A1/2005, SR 
EN ISO 16649-2/2007, SR EN ISO 10272/2006, SR EN ISO 10273/2003). Statistical analysis was 
realized using Origin 8.5 software by comparison of means by analysis of variance through 
ANOVA test. The statistical interpretation of the results was realized according to the probability 
indicator: p ≤ 0.05 (confidence level 95%). 
 
Results and discussions 
Based on the analyses carried out on the samples collected in 2015, it was found that out of 












































Figure 1. Pathogens prevalence at poultry carcasses during 2015 (n=36) 
From the non-compliant samples (15 samples, respectively 41.67%) we isolate the following 













respectively 8.33%), Salmonella enteritidis (2 samples, representing 5.56%), Listeria 
monocytogenes (1 sample, respectively 2.78%) and E. coli (1 sample, respectively 2.78%), as can 
be seen in the Fig. 1. Following the examination of samples carried out during 2016 we established 
a significant decrease regarding the prevalence of non-compliant samples to 33.33%, significant 
differences were recorded (p <0.05), among the results obtained in 2016 compared to those in 2017. 
These results are different in comparison with another study performed during 2012-2013 in the 
same slaughterhouses, which showed a significant improvement in carcass sanitation in the course 
of 2015-2016 (Dan et al. 2015). From the total number of non-compliant samples (n=12), we 
isolate the following microbial strains: Campylobacter jejuni (n=6, 8.33%), Campylobacter coli 
(n=2, 5.56%), Salmonella enteritidis (n=3, 8.33%) and Escherichia coli (n=1, 2.78%), as we can 













































Figure 2. Pathogens prevalence at poultry carcasses during 2016 (n=32) 
 
 
Analyzing the results presented in figure 1 and 2 we recorded an insignificant increase 
regarding the prevalence of Salmonella enteritidis (p> 0.05) and a significant decrease of 
Campylobacter jejuni (p <0.05) between the samples examined in 2016 compared to 2015. No 
Listeria monocytogenes and Yersinia enterocolitica were identified in 2016 (fig. 3). Different 
results were reported by Dan et al. (2015) in another study regarding pathogen prevalence in the 
same poultry slaughterhouse. The overall prevalence of pathogens was much higher, 45.8% in 2012 
and 43.05% in 2013. Similar results, with a higher prevalence of pathogens was mentioned by 
Fukushima et al. (1987), regarding contamination of poultry carcasses with Salmonella enteritidis, 
Campylobacter jejuni and Yersinia enterocolitica, in poultry meat in Japan. Out of 94 chicken 
samples, 78.3% was non-compliant. Salmonella spp. was identified in 35.0% of all chicken 
carcasses, Campyobacte jejuni in 50.0% of the samples, Yersinia spp. in 10.8% of the samples. 













months of the year. It has been suggested that by inappropriate handling of chicken carcasses, they 
can become a source of infection with entero-pathogenic organisms, especially Salmonella spp. 



















Figure 3. The evolution of the prevalence of pathogenic germs in poultry meat between 
2016 and 2017 
 
Other studies published by Rosa and Calleja (2002), regarding the prevalence of Yersinia 
spp., mentioned that out of the total carcasses studied, 26 were positive, of which 22 samples (55%) 
were contaminated with Yersinia enterocolitica. The incidence was higher than that obtained in 
poultry meat by the majority of the consulted authors. The results suggested that the presence of 
pathogenic Yersinia in poultry carcasses could pose a health risk to consumers in Spain and 
education of people involved in production, processing and finally preparation of poultry meat 
products are necessary to avoid cross-contamination. Moran et al. (2009), reported a higher 
prevalence of Campylobacter jejuni (64.6% of isolates), Campylobacter coli (27.4%), and 
Campylobacter lari (1%), which state prevention strategies to keep under control this pathogen had 
not a significant results in retail chicken meat. Also, Guyard-Nicodeme et al. (2015), reported that 
Campylobacter jejuni was detected in 76% of broiler meat products in a study performed in France 
during a monitoring plan throughout 2009. Similar results for reported by Korsak et al. (2015), in 
a study regarding prevalence of thermophilic Campylobacter in Poland during 2009-2013. The 
authors isolated thermophilic Campylobacter in 49.3% out of the total number of analyzed samples, 
from which Campylobacter jejuni was the most prevalent (46%). In case of turkey meat the most 
prevalent specie was Campylobacter coli (71.25). Skarp et al. (2016), in a review regarding the 
role of chicken meat in the incidence of campylobacteriosis, mention that the most important source 
of contamination of humans is represented by poultry meat, ranging from 46.3-70.9%, depending 
















during the summer season compared with winter season, which was correlated with higher 
prevalence of Campylobacter isolates in poultry meat. According with EFSA report regarding 
trends and sources of zoonosis, zoonotic agents and food-borne outbreaks in 2013, the prevalence 
of Campylobacter spp. ranged from 11% in Finland and 71% in Austria. 
These different results regarding the prevalence of pathogenic microorganisms at poultry 
carcasses are due to the involvement of certain factors, including: the use of different sampling 
methods, the geographical area in which the study was carried out, different isolation techniques, 
the degree of technologization of the slaughtering units, the level of training of the operators, the 
implementation and monitoring of the GHP, GMP and HACCP. 
We can conclude that meat with a high hygienic quality can be produce only if strict hygiene and 




Campylobacter jejuni represents the main microbiological risk isolated from chicken 
carcasses both in 2015 and 2016. The highest prevalence was recorded during the warm season of 
the year, respectively, from May to August, which indicates deficiencies related to the cooling 
system of slaughterhouse. The microbiological risk assessment of poultry carcasses demonstrates 
the very important role of pathogenic microorganisms in food borne illnesses outbreaks in case of 
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